To investigate the neural underpinnings of word decoding, and how it changes as a function of repeated exposure, we trained Dutch participants repeatedly over the course of a month of training to articulate a set of novel disyllabic input strings written in Greek script to avoid the use of familiar orthographic representations. The syllables in the input were phonotactically legal combinations but non-existent in the Dutch language, allowing us to assess their role in novel word decoding. Not only trained disyllabic pseudowords were tested but also pseudowords with recombined patterns of syllables to uncover the emergence of syllabic representations. We showed that with extensive training, articulation became faster and more accurate for the trained pseudowords. On the neural level, the initial stage of decoding was reflected by increased activity in visual attention areas of occipito-temporal and occipito-parietal cortices, and in motor coordination areas of the precentral gyrus and the inferior frontal gyrus. After one month of training, memory representations for holistic information (whole word unit) were established in areas encompassing the angular gyrus, the precuneus and the middle temporal gyrus. Syllabic representations also emerged through repeated training of disyllabic pseudowords, such that reading recombined syllables of the trained pseudowords showed similar brain activation to trained pseudowords and were articulated faster than novel combinations of letter strings used in the trained pseudowords.
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Introduction
Can you pronounce "peemfesk"? Of course you can, even if you never saw this stimulus before. One way to do this is by converting each smallest unit -a grapheme, in our writing system -to a phoneme, as children often do when learning to read. The process of visual-word decoding, or the accurate and fast retrieval of the phonological code for written word forms, is commonly assumed to play a central role in the process of visual word recognition (Seidenberg, 2007) . Even in adults, the initial stages of decoding novel words would involve the mapping of small units -be it individual graphemes to phonemes or bi-and trigrams to a (set of) phoneme(s). With repeated exposure, people become much faster at decoding words than it would take to decipher each grapheme separately (Nazir, Jacobs, & O'Regan, 1998) . A plausible mechanism for this acceleration is that the units for the orthographyphonology mapping become increasingly larger, and the mapping becomes more holistic. Nonetheless, it is by no means clear how this orthography-phonology mapping is coded in our brain and whether the memory representation changes as a function of repeated exposure to a larger chunk of units (multisyllabic words).
To shed more light on the neurocognitive foundations of visualword decoding, we examined the underlying neuronal signature of reading aloud novel, disyllabic input strings, and how it changes as a function of repeated training over a period of four weeks. Each novel input string consisted of two syllables that do not exist in the language of our Dutch participants, but that could exist, because their combination of phonemes complies with the syllable-structure rules of their language. These strings had to be read aloud. Our aim was to study changes in the orthography-phonology mapping, and the emergence of units larger than individual graphemes or phonemes, as a function of training. Although the (neural) nature of visual word forms has been investigated (Dehaene, Cohen, Sigman, & Vinckier, 2005; McCandliss, Cohen, & Dehaene, 2003) , not much is known yet about training-induced neural changes when decoding 
